Vagal afferent and reflex responses to changes in surface osmolarity in lower airways of dogs.
In anesthetized dogs we examined the sensitivity of afferent vagal endings in the lungs to changes in airway fluid osmolarity. Injection of 0.25-0.5 ml/kg water or hyperosmotic sodium chloride solutions (1,200-2,400 mmol/l) into a lobar bronchus caused bradycardia, arterial hypotension, apnea followed by rapid shallow breathing, and contraction of tracheal smooth muscle. All effects were abolished by vagotomy. We examined the sensory mechanisms initiating these effects by recording afferent vagal impulses arising from the lung lobe into which the liquids were injected. Water stimulated pulmonary and bronchial C-fibers and rapidly adapting receptors; isosmotic saline and glucose solutions were ineffective. Hyperosmotic saline (1,200-9,600 mmol/l, 0.25-1 ml/kg) stimulated these afferents in a concentration-dependent manner. Stimulation began 1-10 s after the injection and sometimes continued for several minutes. Responses of slowly adapting stretch receptors varied. Our results suggest that non-isosmotic fluid in the lower airways initiates defense reflexes by stimulating pulmonary and bronchial C-fibers and rapidly adapting receptors. Conceivably, stimulation of these afferents as a result of evaporative water loss from airway surface liquid could contribute to exercise-induced asthma.